Abstract. Plasma There was a gradual rise in the mean level of IRS from the third decade (mean 35.8 \ m=+-\3.8 pg/ml), which reached significance at the seventh (61.1 \ m=+-\8.4 pg/ml), eighth (66.7 \ m=+-\ 5 pg/ml) and ninth decade (82.6 \ m=+-\ 13.8 pg/ml). No change was observed in the second 28.3 \ m=+-\ 3.8 pg/ml) and third (31.1 \m=+-\ 3.2pg/ml) trimester of pregnancy when compared with matched, non-pregnant controls (29.7 \ m=+-\ 2.2 pg/ml); however, the children aged under 2 years (69.6 \ m=+-\11.2 pg/ml) had significantly higher values than the eldest group (12 to 16 years old) (46.3 \ m=+-\7.2 pg/ml) (P < 0.05). In achlorhydric patients, basal (27.2 \m=+-\ 3.7 pg/ml; P < 0.01) and postprandial IRS (42.8 \ m=+-\ 7.7 pg/ml; P < 0.001) was significantly lower than in a matched, normal control group (basal 59.4 \m=+-\7.2; postprandial 132.1 \m=+-\26.3 pg/ml). Growth hormone deficiency was not associated with any differences in circulating IRS, basally or after insulin hypoglycaemia, when compared with values in normal children. These results would suggest, 1) that age has a significant effect on plasma IRS, and should be considered in the interpretation of fasting plasma levels of IRS; 2) that pregnancy and growth hormone deficiency is not accompanied by any changes in circulating IRS and presumably, somatostatin binding proteins; 3) that gastric acid is necessary for a normal release of IRS from the gastrointestinal tract to the circulation.
pg/ml) (P < 0.05). In achlorhydric patients, basal (27.2 \m=+-\ 3.7 pg/ml; P < 0.01) and postprandial IRS (42.8 \ m=+-\ 7.7 pg/ml; P < 0.001) was significantly lower than in a matched, normal control group (basal 59.4 \m=+-\7.2; postprandial 132.1 \m=+-\26.3 pg/ml). Growth hormone deficiency was not associated with any differences in circulating IRS, basally or after insulin hypoglycaemia, when compared with values in normal children. These results would suggest, 1) that age has a significant effect on plasma IRS, and should be considered in the interpretation of fasting plasma levels of IRS; 2) that pregnancy and growth hormone deficiency is not accompanied by any changes in circulating IRS and presumably, somatostatin binding proteins; 3) that gastric acid is necessary for a normal release of IRS from the gastrointestinal tract to the circulation. Somatostatin, initially isolated from ovine hypo¬ thalami has also been demonstrated in the gut, pancreas, central and peripheral nervous system, thyroid gland, amniotic fluid and placenta of dif¬ ferent species; it was also found to circulate in plasma of different species, including man (for review see Reichlin 1983a,b) .
Despite numerous publications aimed at dis¬ covering its physiological role, its importance in disease and the mechanisms involved in its secre¬ tion and metabolism (Wass 1982; Reichlin 1983a,b) , little interest had been centered on the effect of age on circulating immunoreactive somatostatin (1RS).
Therefore, the first aim of this study was to investi¬ gate the levels of circulating 1RS in healthy subjects of ages ranging from a few weeks to the ninth decade of life. Furthermore, since an arteriovenous gradient has been demonstrated in the umbilical vessels (Saito et al. 1983) , and pregnancy is associated with variations in the levels of plasma binding proteins, the effect of pregnancy was also investigated in a group of otherwise healthy wo- (Penman et al. 1979 ). Prior to as¬ say, somatostatin was extracted using Vycor glass;
[125I]tyrosine11 somatostatin was used as a tracer together with a highly specific rabbit antisomatostatin serum (ini¬ tial dilution 1:30000) which gives a lower limit of detec¬ tion of 10 pg/ml. This antibody is directed against the central portion of somatostatin-14 and cross-reacts on an equimolar basis with somatostatin-14 and somatostatin-28 (Penman et al. 1979 
Results
The fasting 1RS levels in adults and children are seen in Fig. 1 . In adults the circulating 1RS value were grouped according to age decades; a statisti¬ cally significant increase in mean circulating 1RS was observed after the seventh decade of life.
Thus, 1RS was significantly higher in the seventh (61.1 ± 8.4 pg/ml) than in the third decade (35.8 ± 3.8 pg/ml) (P < 0.05); in the eighth decade (66.7 ± 5 pg/ml) than in the third (P < 0.01) and fourth decades (34.7 ± 4.7 pg/ml) (P < 0.01); and in the ninth decade (82.6 ± 13.8 pg/ml) than in the third (P < 0.01) and fourth decades (P < 0.01).
When the 4 groups of children were compared, a tendency with increasing age for plasma 1RS con¬ centration to fall was observed, which although just escaped statistical significance when all 4 groups were analyzed, was statistically different when the youngest infants aged under 2 years (69.6 ± 11.2 pg/ml) were compared with the adolescent 12 to 16 year olds (46.3 ± 7.2 pg/ml) (P < 0.05). The 2 to 7 year olds (52.3 ± 3.1 pg/ml) and 8 to 11 year olds (51.7 ± 3.7 pg/ml) had intermediate values.
In pregnancy, no changes in basal plasma 1RS
were found in women in the second (28.3 ± 3.8 pg/ml) and third trimester (31.1 ± 3.2 pg/ml) when compared with the non-pregnant controls (29.7 ± 2.2 pg/ml).
Basal 1RS concentrations in children with and without GHD did not differ significantly (no GHD 51 ± 6.6 pg/ml; untreated GHD 67.1 ± 9.1 pg/ml; treated GHD 58.4 ± 9.4 pg/ml data, where all subjects demonstrated a significant rise from basal at 60 and 90 min (Webb et al. 1984 ).
In all cases, blood glucose fell 50% or more. Basal 1RS in achlorhydric patients was signifi¬ cantly lower (27.2 ± 3.7 pg/ml) than in the control group (59.4 ± 7.2 pg/ml) (P < 0.01). Furthermore, the postprandial rise in these patients (42.8 ±7.7 pg/ml) was also significantly lower than in the normal subjects (132.1 ±26.3 pg/ml) (P < 0.001) (Fig. 3) (Floyd et al. 1977) . . (9) S.C.
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Basal and postprandial 1RS response in achlorhydric patients with pernicious anaemia (PA) and in healthy, age-matched normal subjects (NS) . Breakfast was administered after the 0 time point and eaten within 15 min.
-1RS during saline control (SC) infusion alone in PA patients.
responsible for this increase remain uncertain. A possible explanation for this rise in circulating 1RS might be related to the decline in renal function which occurs with aging (Marcus et al. 1984 Somatostatin has also been found to be metabo¬ lized in the liver (Sacks & Terry 1981; Webb et al. 1983 ), pancreas (Taborsky & Ensinck 1983 ) and the splanchnic area (Webb et al. 1983 (Kimura 1972) ; it has been postulated that a change in the ratio of cells secreting gastrin to cells secreting somatostatin may be related to this atrophy (Vierling & Reichen 1982) . Indeed, a de¬ crease in the ratio of gastrin-secreting/somatostatin-secreting cells has been found to occur with age in the stomach of the rat (Lehy et al. 1979 ). However, a decrease in gastric acid secretion, to¬ gether with a rise in circulating plasma gastrin are known to occur both in achlorhydria and in elderly patients, depsite opposite changes in circulating 1RS .
1RS has been found to exist in the human placenta and amniotic fluid (Fitzpatrick & Patel 1979 (Schusdziarra et al. 1978) . Further, the iv administration of cimeddine, an H2 blocker which inhibits gastric acid secretion, has been found to partially decrease circulating 1RS after food (Wass et al. 1981 ) and insulin hypoglycaemia (Webb et al. 1984) . Truncal vagotomy in patients with peptic ulcer disease (Glaser et al. 1981 ) and autonomie neuropathy in diabetics (Hilsted et al. 1982; Fernández-Castañer et al. 1985) are also known to abolish the 1RS response to insulin hypoglycaemia, pointing towards a possible role of gastric acid in the 1RS release. This hypothesis is strengthened by the recent finding of Colturi et al. ( 1984) , that physiological concentrations of circulating soma¬ tostatin are capable of inhibiting gastric acid re¬ lease ; however, gastrin inhibition was only attained when several-fold higher circulating levels of the infused tetradecapeptide were reached. Neverthe¬ less, gastric acid may not be the only factor, since with cimetidine there is not complete abolition of the postprandial 1RS response, as seen after atro-pine (Lucey et al. 1985) . Thus, it is possible that other factors present in these achlorhydric patients with pernicious anaemia, may contribute to their deficient circulating 1RS levels.
